Introduction
This chapter presents a modern method for approaching the electrical circuits using the MATLAB-SIMULINK package programs. The simple series circuits which are switched on a DC voltage at the initial moment are presented below. For the young researchers these are very useful. We can determine the current variation forms and the reactive elements voltage, by using this virtual medium. Each presented case contains an analytical presentation of the problem, but it also contains electrical diagrams of electrical parameters. The diagrams were obtained by different methods which use this programs package.
Study of the inductive series circuits
We will consider the RL series circuit with concentrated parameters from Fig.1 . At the initial moment, the k circuit switcher is closed and we intend to study the behavior and variation of circuit electrical parameters after connection.
Fig. 1. RL series circuits at closing

Theoretical study of the circuit
The differential equation which corresponds to the transitory regime immediately after closing is the following:
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The current expression through the circuit after closing is the solution of the differential equation of the circuit (1).
where:
and it represents the time constant of the circuit.
The voltage expression on the coil after connection is:
SIMULINK model of the circuit
The SIMULINK model of the circuit after closing was done on grounds of equation (1) where the derivative of the current was separated.
The SIMULINK model obtained in this way is shown in Fig.2 and was created in order to allow the drawing of the current diagrams through the circuit and the voltage on the coil, for different values of the R resistance and the E D.C. voltage.
Step The k switcher is realized using a voltage step signal which is applied at the terminal of the circuit, to simulate the closing of the k switcher. we will obtain the diagrams from Fig.3 and Fig.4 . The selection of the Use LTI Viewer button will lead to the opening of the window in Fig.7 , from which we can select the current diagram or the coil voltage diagram. We can use the Edit/Plot Configurations and Edit/ Viewer Preferences options, in order to create these diagrams. We can also select the Bode option from these menus, which allows the obtaining of the current frequency diagrams of the RL series circuit. 
Study of the capacitive series circuits
We will consider the RC series circuit with concentrated parameters from Fig.12 . At the initial moment, the k circuit switcher is closed and we want to study the current variation through the circuit and the capacitor voltage variation, after connection.
Fig. 12. RC series circuit at closing
Theoretical study of the circuit
The integral equation which corresponds to the transitory regime immediately after closing is given by:
Equation (6) is equivalent with differential equation:
The expression of the capacitor voltage after closing is the solution of differential equation (7):
where TR C  , represents the time constant of the circuit.
The circuit current after closing is given by:
SIMULINK model of the circuit
The SIMULINK model of the circuit after closing was done on grounds of equation (7) where the voltage derivative was separated.
The SIMULINK model obtained is shown in Fig.13 and was created in order to allow the drawing of the current diagrams through the circuit and the voltage capacitor, for different values of the R resistance, of the E D.C. voltage and of the C capacitor.
Step 
Analysis of RC series circuits using the SimPowerSistems software package
The SimPowerSystems model is presented in Fig.16 and allows the visualization of the circuit current and the capacitor voltage if we apply a step voltage signal and a unitary impulse.
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The current variation through the circuit upon applying a step signal and a unitary impulse was obtained by selecting I_Current Measurement option (Fig.18) . 
Study of the inductive-capacitive series circuits
We will consider the RLC series circuit with concentrated parameters from Fig.21 . At the initial moment, the k circuit switcher is closed and we intend to study the behavior and variation of circuit electrical parameters after connection. 
Theoretical study of the circuit
The integral-differential equation which corresponds to the transitory regime of the considered circuit is the following:
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The following notations are made:
The circuit amortization:
the circuit personal pulsation:
We will consider the situation when 
where r1 and r2 are the roots of the characteristic equation:
We will consider the situation when δ <ω 0 or 2 RL C  . The following notation was made:
Consequently, the solving of the differential equation gives the following solutions:
www.intechopen.com 
SIMULINK model of the circuit
The SIMULINK model of the circuit after closing was done on grounds of the second order differential equation (12), which is put in the form (23) where the higher order derivative is separated:
The SIMULINK model from Fig.22 generates the voltage capacitor and the current through the circuit during the transitory regime. To this purpose, two values of the R resistor are considered, which correspond to two important regimes:
For each regime the capacitor voltage and the circuit current variation diagrams are plotted.
Step we get the following MATLAB diagrams (Fig.23 and Fig.24 ) according to the equations (16) and (17) for a-periodic mode, and according to the equations (20) and (21) for oscillating mode (Fig.25 and Fig.26 ). The k switcher is realized by using a voltage step signal which is applied at the terminal of the circuit, to simulate the closing of the k switcher. Changing the value of resistance, automatically leads to the updating of the voltage and current charts.
Analysis of inductive-capacitive circuits using the SimPowerSystems software package
The SimPowerSystems software package allows the study of the circuit behavior, when it is connected to a voltage step or a unitary impulse, using Continous powerguy block. The current variation in the circuit, the voltage variation of the capacitive element, or the frequency behavior of the circuit for different values of circuit elements can be studied.
SimPowerSystems model of the circuit
The MATLAB software package contains SimPowerSystems of Simulink, which can simulate the electrical circuits and analyze different operating regimes. Because the signal step response or pulse generates a transitory regime, the circuit behavior in these conditions can be studied. The simulation is shown in Fig.27 :
The advantage of this simulation method is that the circuit can be tested at both signals, unit step and unitary impulse, and leads to several types of typical circuit diagrams. Two sets of values were chosen in this case for circuit parameters, which correspond to two special regimes.
In the simulation model from Fig.27 we used a Controlled Voltage Source controlled by a step voltage signal. In this way, the switcher closing can be simulated.
The SimPowerSystems software package allows the obtaining of a lot of diagrams for a circuit. So, we will study the capacitor voltage diagrams and current diagrams for the two occurring regimes:
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A-periodic loading of the capacitor leads to obtaining the current variation diagrams when the unit step and the unitary impulse are applied to the input.
For this, we will follow these steps: The SimPowerSystems software package allows the obtaining of two diagrams for a circuit. So, we will study the current variation diagrams for the two occurring regimes:
The a-periodical and oscillating regime according to these values are obtained in the following charts ( Fig.31 and Fig.32 ): The POWERGUY block allows the analysis and plotting of frequency current characteristics, where the frequency in logarithmic coordinates was considered on the horizontal axis (BODE diagram). For this, we will follow these steps: In the diagram from Fig.33 we can observe a maximum of current which correspond to a resonance regime. We can determine the resonance frequencies for an inductive-capacitive circuit using the simulation circuit model and the SimPowerSystems software package. With POWERGUY block, other electrical circuit parameters can be determined.
Conclusions
An important conclusion of this chapter is that the electrical circuits, regardless of configuration, can be studied with this modern method which involves the use of virtual medium.
Three elementary circuits are presented here, but the study modality can be extended to other circuits configuration as well.
If we consider an electric circuit, a first problem is that of writing the characteristic integral differential equations, which can be integrated with a simulation model and which uses the Simulink software package. These models can be conceived so that the electric circuit parameters must be electric input values in the simulation model. Thus, the obtained diagrams are automatically updated to any changes of circuit electrical parameters, and the influence of each parameter variation in the final diagrams can be studied.
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In order to realize the simulating model which integrates the differential equations, the basic idea is to separate in the left member of equation, the higher order derivative. The analytical expressions obtained in the right member of the equation underlie the achievement of the simulating model by means of specific blocks of the virtual medium. In the case of complex circuits, the simulating model is conceived on a differential equations system.
Another given facility of this package programs, is the possibility to study the circuit behavior upon applying the standard signals (step unit, unitary impulse). The specific analysis block Continous Powerguy allows the circuit response to these signals. It also allows the study of circuit frequency characteristics and the other specific diagrams: the coil hysteresis diagrams, line parameters, FTF analysis, Bode Diagrams, Nyquist diagrams, Nichols diagrams and others.
This study intends to be a starting point in the approach of more complex circuits.
